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(54) POWER SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power 
semiconductor device for maintaining a low on-voltage and 
having an excellent switching characteristic. 
SOLUTION: The power semiconductor device includes a 
plurality of trenches (4) located in a first conduction type of 
a first base layer (1) spaced in a way of partitioning a main 
cell (MR) and dummy cells (DR) at positions apart from a 
second conduction type collector layer (3). A second 
conduction type of second base layer (7) and a first 
conduction type emitter layer (8) are placed in the main cell, 
and a second conduction type buffer layer (9) is placed in 
each dummy cell. A gate electrode (6) is located in each 
trench adjacent to the main cell via a gate insulation film 
(5). A buffer resistor with an infinite resistance value is 
inserted between the buffer layer and an emitter electrode. 
Each dummy cell is attached with a suppression structure 
(9a) for reducing the amount of first conduction carriers 
carried from a collector layer into the buffer layer and 
stored therein. 
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— Gil/ (DR) VtEI)t2J:?IC(iIit<BllTS? 

1 w^ss 1 t-zi ( 1 ) ncaaarn^aaBi?) i- 
U>f (4) tst\ *o-e^nc*2Mi!<?>az 
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C ft SF a * © £ H ] 
[ ■ X « 1 ] 

95 1 $^S93B 1 ^ - X S Y , 

»SEZ]L/2**&i}ltlBUfcttfy. ^^>i2^V^$-i2^VtBBt7J:7ClBat 
« I) 7 IS IE* 1 •X - X 1 A ICEsfc? tt K 1/ > f Y . 

Bu IS 95 2^-X«±IUE§a?tl*.95 1 <Z>X S- y ? I V > 

SulEfc&QI-UJ/fPj. SJtE*>r7-t2/T,cl88*3 H/>f BcE«?li. By IE 58 1 ^ - 10 

x iviuiex^y * my cjvafiifcfflas 2^-zEQ>fiP«-c^- h*«iitM/T 

ME»Z /> l-Xl£»ffliEX5v**±CEfi?-*lfcX$y**a*. 
19 IE A v 7 7l*flJlEX^y 5 iffi ^ <9 S C If A A y 7 7 & ffi * , 

till, 

tAU-?iHBXSy**tt'\|10»7*2Jiia<5+-ry7<?>atlCtSL.-7a«tt*iairit 

z®c-i-*c«i)«»ffl»t»a , u, ctict'j, JBEx^yfiamnEsi^zji 

ffiiEAy77atI<9fettItt, BulEHffiQ^->^70^C < iT - h -XS-y^UHPflm 
?~ h •□l/7*Ht3fc**3»IHC9>'l)7. y-h^lftSICJ;^-!- • 

x5y?^is©±^t^uttt3ffi*?tiid;'jt/jv?-<«?cfc?csS£?nie^t}fSi 

YtJ IAS¥9#Hi. 
[ a X JS 2 3 

BysEAy77&filtt. »EAy77*7>CEft*tlfcfcffiftt3t'Btt<?>fitftt«fltZ 
:?*t»S***a*>Hl ICIE«!<9«7j81¥$#£E. 
[ af X JS 3 3 

»fiAy7 7l±Cl»?ftfcAv77iatIC*«U, SGKIttlE A y 7 7 IS 

c a * js 4 ] 

SilE A y 7 7 tefltl* . »EAy7 7l<!)*Jftfi(tt*«t?:^t»«V»-31*Jm 
ClEttOl*ffl¥«ffHl. 
C af * JS 5 3 

?f*^ttfcfoCftitZ»Ex^y*fl0»Jittt*fcffllC*iBUT. tt IE A y 7 7 1 

C a X jS 6 3 

f y % /Mi 75 ft C fif if ZB5IE7-- Htt<?>»JI» t SfcfcfflE c** u 7 . mi IE S3 2 'X - Z S 40 

*«EAy77l*tf*2*«fi<9¥*#I#>Jtt3tta*trtb7»ftt9C«»rft? 
C*t*ttfc*Za3K«4ClE*<3>«affi¥J§#i*t. 

c a * « 7 3 

flu IE 8 & f ft . iSS2^-7ifi&ffilEAy 7 7l^-#«cr?K7tlfeI?Ji7c^ 
[ a * JS 8 3 

ffilEJSfcll* . ^MS»IS#SiSAy7 7ij; l J fcftl)Jf#iJ«3C*t**[*rZ»* 
C a * JB ? 3 

flUEgfcfli*. *«»3iiitffflEAy77i«fc';e6i) hie a y 7 7 & 50 
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c a * * 1 oi 

ff*;m»Hoca5r"it7»IBdr-f.*ti<p»ttt«^*ffilc. S5Exs;y*mffiicSSi 

ttC»»7ftfc»a*ttfrKa*ft.lttEAv77*tt»Z*aE<!>¥*#*#»i*** 

t a * » 1 1 1 

» ilii^in-ziv. 10 

AGS 1 ^-7i±Clft?tlfe«2»«l©3l' 

I) -7 8QE3S 1 ^-7sSP3ICEtS?tlfe*t&0l~l'77 1 V. 
lBE>M>tf^«?fflE*1^-7l±CB»*ft*.a2a*B<?>*Z*l-zav. 
lulE!SZ^-7l±CieiartL^9i1^lS0X$y^SV, 
«E* |, 5--e^W-Z k aESl*<-Zl±CBa*ftfc»za*S<?>Av77flU. 
BEttR© h U > T P3 . ffiE*47t>^Cl8«*?hl'7fWlCEa*ft< S« IB 95 1 ^ - 
7lVSulEX$v5'^^C £ fe , ;«ttlfeluiE!i5Z^-Xiici)a5S-IC7"-K^!it^t^UT 
«»t jy- US): . 

lBE:Dl/77 , JI±CEt&?*lfe3l'27 , *tt*. 20 

fiE$Z^-7§>&^ffiEXSSy?I±IUEi£?ft;feX§y$'mffiV> 

• E A y 7 7 I V » t X 5 y * »a V © ■ C Jf A r ft Jfc *R * © a *« t * t J A v 7 7 

an v , 
t *« u . 

J&E^-f^-GJUtt, fluEHl©*>tt1Sc3VUTS(iE95l ^-XlflmiuESSZ^-ZE 
t/VUTJBEXSSyy mffi^lSl » ?l!2««S©*f U 7 Q ft ft IC *J U T ft fit t MJO * tt 
+ U « C ft IC * l ) . JBEX^vflifimaEai^-Zl 

SIEy5-C^Ctt.»EAy77l*lIE*2^-7a>£Hll>^tt»a«JBlZ*ar"?» 
S*?ft3££V.ttiXU?. B0EHl<4)?->^>©f»IC, •X$y-?^^iD€SlC 30 

jiVy-h ■X$v*IBt*»**»BC»UT. fflE:]l/9*S#'JfflEAy77lC 

aAU7iarft^miE^i«*s<i) + r , J7<?)ltM'>^i±?}JPi'J«ii^«inrftic 
c a 5K JS 1 2 ] 

fflEWWJ»ftVUT. ffi E 55 1 'X-Zi^«lS5Ay7?IVi9lBQPnSftJ)ffflSEH'> 

fj:ns<«u?c, »iiAv7 7i<!)?iir»as?ft?cvtstnja*ai 

1 cE«<?>*aB¥*#»l. 
[ a * JS 1 3 ] 

llfiAv77i®^IB»iIttSEhl/>fOTlff2«?1X1 0 1 4 ohn 3 JK. ± ? 

. HOE K U > f G>&9 V 8SE P n 8ft<9* t SSllSBf Y Q^iQW? <9 ^ tt 0 . BUJnRi 40 

J9>tai 2 icE«!<i>m73ffl¥$#ita. 

[ a * ji 1 4 ] 

m e w #ja& y u t . a e x 4 > e * c k a * 1 a e *• $ - 1? ;u t at* - *§ © h u > f s 

<i> SB Z H H tt . llE^-f /CAt«C-*JfliH/>f BOil IBJi'J tR<SZ*TC 
IS^rftZCVt^^^t^a^JH 1 cE*Ol*ffl*»ft»l. 
[ a * JS 1 5 3 

fflE*2na©»E*ifflactt*jfttt2/3JjiT?ftz::*t»axr*a*JBi4 
i a * a 1 6 ] 
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m»«ni«*«i 1 cis«!<?)i*ffl¥«^^i. 
[ a * * i 7 ] 

3usE!S2S7*f!§E!l5l?K7*<?>£tt1 affi»i?fcZ:^t**nil**1 6 C E 

[ a * js 1 8 ] 

«iE«ps"j«3t ut, fti&y ^ - v iizm&i Rofttz* << y v & cm#[j % i) ? § -m 
n«»vrii*ai icE«<?>i*»¥»#ist. 

[ » * « 1 ? ] 10 

M IE » a U 5 » . M & ? - m <d h \/ y f q & B ft * 1 ufti»J:(jai?ct?Sii?c 
»J**4lJC*t!»«**?a*JJll8CE*<l>ia«¥»*Rl.. 

c a * js 2 o ] 

fctHftVtZajfcJRl 17511 ?<9l)r*L#CiEtt©*Affl*5»#iia. 

t a * * 2 1 ] 

SB 1 1 ^-7§V, 

»Ey§-£^rt?«E»1^-Zl±CEfi7*lfea2«lI!<?>Av77l*. 

iEas9H/>f h. ffiE*'f7i!^ci»»TZhi/7f«cEft?*i, mi le as i — 

XS>;iilEX^yySVC«fc , < l«**L*.HiE*2 / \-X«<?)i5*cy-hiKliffilt/hU-7 
Will t 2 ?- V «ffi* . 

1i«EllU?*fi±ICEi&7Jlfclll/7*SttV, 

«i IE §5 2 *l-3l&Z*»EX$ y ?l±CEs&?:fl£X$: y * « ffi V > 

• 6Ay7 7lVifil^y*lft^9llCJIAtft*Ill*Q*lttt*t? Av7» 30 
ft ft V , 

t JIM U . 

»E*-f7C*tt, »ERl0*>tf«ca5ri|-7ll!IE»1 ^-7Ji»iiHy|ES52^-XJi 
IyCt»CRlll»Mt»S!L, C a. C * . »Ex^yyJJ»«ME*1^-XJB 

. 7-- h • v * B^anmEc* «/ ir.-> •i^yj^tiitzMc^iiT, hie 

X'fyf**t7>U7»Ertv7>S»*SE«2^-XSC»Eai**g0+*y7 40 
C tt * * 2 2 3 

miiEX'f yf^^ia> HiE7"-hmacss«ic8^rii*.iEf!)mffic,fc , ;i§»7ftie 

[ E 5fc A 2 8 1 

ff*^^^I^C^it?Si!E7 , -hlffi(i)^)«tS^feffif? > fflE!8 2'K-7SVfiE 

^■l3:HiE7>feltfir*;i,mfl!^UTttrat3SS2«mS<i)MOSFET-?3f>?U , i:ti» 
R**ia*Jl2 2CEtt<&S7JE¥$#fSt. 

[ a * IS 2 4 3 50 
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to&fi - li tin** 

2 3lClE«!<i>m7Jffl¥$ftffS. 
c a * « 2 5 ] 

SiIEie»^ffittI)lE^fe^Ciiiey-l-5liEiSlt^UT^|SirZlulE^-f-lffi<9SSa5-f 
»)ZC^ti»«^rill*«2 3lClE«!<i>«7J83¥$ftlSE. 
[9**2 6 ] 

3 z * t»«* 1 1 a#« 2 3 ce*©«*»*»*nii. 

[ SI * « 2 7 ] 

aiMs^ai^-ziv. 10 
n e SB 1 *\ - z m ± c b s t n * s 2 « 11 © □ u 9 * s v . 

iilES52'X-'Xl±ICEI57-tlfeSi1«^S0)X$y^S^. 

«!Eai^-ZSV»i2X5v***CJ:y**ftfcfflea2^-XS0»#cy-l** 

»fca2*l-;iJI&.&'1»8ex5v*S±CE»r*lfcX^y**ii*; 
Ml C B 1 'K-XSY mi IE 9S 2 - Z § * ©HI Ctfir il . mIiEai'X-Zl«i; , J£**fc 
»»B a 11 * 1 *«S© A y 71 V . USA'JJitt. iiyiEff E9#>tt&Cfil>-7iw 20 
iES5l / K-X/§»^iiiB»2'X-Zlt^U-?fiiex^y^Sffl^l5l»?S2^mS!© + 
t'J7<&»:H.C«U7&*tt»*]7tt, C *l C * V . S5lBX^y9l»>J«iffi*1^-X 
S\©8 1 f lS<!)tf 'J7<i)aAl*tl6lJ:?tt Jen. 

S52^mS©+-f'J7tiile^1 'X-Xl#^JI!t^VJ)f?f u?c, a IS * 1 t 
-ZE±CiE!5?-ft;*L552»mS!ci>7<(A-?SV:. 

«»r z*«sbp* v t a* z * . a ie ftoiEfSEo>?-># 

* a a r ? . 30 

[ a * JS 2 8 1 

aies»«*tt5 r **-Kt***3c*tH«***a**27ciEa!©*»ffl¥*ft 

Kl. 

[ ffl * JS 2 7 1 

atE?*<fA-*fi±ICES&7-tlfc*''fA- 5 iffitlclll.. «SS»**©M!E*Z 
**18J«-ttIII5r'fA-^*ffilC*ll«lCftiBt7-*llC^t!|f8![Vt3a*Ja27ClB 
K <9 1 7J ffl ¥ « ft n S . 
C a * Jl 3 0 1 

-7i±c«*«t/vuTiifirtife**#inc»sKriiic>£t»«[>jti a.** 2 40 
7 c le «! (o m ii m ¥ * ft SI 1 . 
[ m x js 3 1 i 

BE»»«*0«lEa2»*l»*tt»B*4/<-*IC**ac:]>*9l-t*J;*C 

¥«ftSSI. 
[ M 5K Jl 3 2 1 

a 1 iisqs 1 x-xi^. 

fflEai^-Zl±CEfi*llfca2*«I!<D:]l/.7*l*. 
»fcDU7*l#SKI«bfcffia>aEai^-3inc»J**ftfcKl'>f>£. 

• BH/>f C*l/7«t!i1 *l-Zfi±cetSt*ft*.a2*«I!<i>aZX-Zl>!. 50 



JP 2004 153112 A 2004.5.27 



!!3lE»1^-Xl>:»lBx§y^I>;cJ; , ;tt*ft*.«iiE*2^-zI<?)8P*cy-Kil« 

*!iea2^-Z0ja»J!liBX§y*a±CEi4*ilfcX5v**tt*. 

ffi IE * 1 ^-XS*ffliBaZ'X-zl*0lBcEft?*ifc. »i5*l^-zl,fc'; fc*tt 
I1K#11I11*I19A';7I)!, fflEA 'J7ltt, ntEKt9«>««C«l)7n 

yy7®aftc«U7fi«tt«iD7tt. cue* 1 ;. fflSEx^yffiasfflieBi'*-* 
■ ^©»iw»i©*fy7®aA3»*tft±rtt7c^v, 10 

»IEy-K*ttC*»fiC««rtife«»*ttc ( j;i;ett?-ti. H!lSE*WA-*jiVB!liE 
I5v 9ia)itSRfflC«jilt?i2lilf t nMOSFETV, 1l5!E«2Hl 
f tHMOSFETtt, fllERl© * - > * 7 ©PSSlC . Aft £Btt«S® «&9 £ ft; C £ 

» iH * 3 U V * . 

tlffitl. 
[ a * js s 3 ] 

HSUZHSyt UMOSFETIt. WSEH/^Cfcl^JBSEfWA-fHlcE 20 

firn*» 1 *msK5Afti^. iftisyvfei±cEi5tafe»23fis<9titiP)i>:ti« 

tZCVV, IteiEfllf f UM08FETB, »lE/V4Eltf**JHI«*U7 
£ E b . fl5lE*it(6]f;&&fflft ley >fA-^S«i)-SPt-^(2)y-7/H M>U7«ffll 

. mstr- h «*Htrtu TiftisAfeSic^iqit i aaiEjr- hmffi©8P^tBuieKS)iai 
c a * jb s 4 ] 

fluiey>fti^^sftie«(6i«±fcaei5rftfi-Dffiiisx$y'5'mfflc«Sfl$)ic«^r+ife5iAi 

[ a 5fc a 3 5 ] 
[ at 3K « 3 6 ] 

AO IE IE It) m m IS. fflE*WA-*S. IEH/>f, AftfEX S= y ? J§ . St DO: flu IE 9 2 t 
-XS±C«SKt^U7iElft^tl,'flulE!B2«8IS!fr*4,M08FET<5-^<?>y- 

[ IS * JS 3 7 ] 

Au!EK»!attfluiEtr-hlffi*-#ECF*Jff?tl. flftlE^-f-lffiVflulEK&lfii^tt 

[ tt X JX S 8 ] 40 
flulEieSilffitt, flulE? < A- 9 1 * flftlESB 2 1 - X 1 V C J: ') ft* il JB SB » 1 * - 7 

IfiCi!ISEAy77AI<5*IB»*ca.lHt^U7«|iatZJ:?cRSl7*l3c>:t»ai 
* * Z » ** 8 2lC!E«0l*)fil¥$#!ti. 
C bS * JS 3 ? ] 

u>fff»a?r*i. AiiEfflSSi© k u > f © n-?sti ie^< ^ > « yi/ c»« 1 3 i> i/ > f wicflO 
fcf- h Ui^Eta?* i c v * . *ieau71. flftiESi 2 zi. fcanexsy* 

Ittfl5lE^>f>tl^rtCBea^ft > fltiiE^^A-9fttfl5lEy$-t!;i,p3lcffiS5t-ftIc 
C it * JS 4 0 ] Rn 
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[ 35 * * 4 1 3 

filE»Z^-Xl^ffli2^^A-*I>£tt. f*^4l:Sft-?Jl5lEhl/>fC?B^Tla]l> 
«iJlca^7EirftlCVt»SfVt7ajK*2775138<9lirtL#ClEtt?>«*ffl¥ 

VltKt. 
[ &S JS 4 2 ] 

«i 1 E A 'J 7 E , «liE»Z"<-Zfi. iiu IE X $ y ? E . 9 4 A - 9 I <9 £ * I* , ffl 

!EKb>ft#£?E8?*lfc-tt0fff#tail*3C>:t»t«**3ai5K£41 ClE 10 

[ i« * Jl 4 3 ] 

*l#ClEtt<9l#J8¥$#ff S. 
[ 31 * Jl 4 4 3 

By IE 7 A -?iB, Si IE 8 1 ^-7lP3-?«ilEf-l/>fJ; , ;eSl)ffl:t$-?Mfet3C 
[ ?! m o> a¥ SB ft ft 3 

[ 0 0 0 1 ] 20 
**«tt«AB¥*#Rl CB b . 3 * v ? > 7** * U T#Jt*««y - I* 

[ 0 0 0 2 1 
[ « * © fi « 3 

35$, A7-Xb7H3Z9Z»»ca5UI7tt. lawKo/h a *t 

ft t * b . B*C*->*7**<!)fiX#?iSt* il;7. IGBTClnSulat 
ed Gate B i P o I <x i~ Trctns i Stor) tSRlfe I EGT ( I n j 30 
ection E n loin oe A Gate TJ"a.ns t stor) »a§7ti7i)l 

f» ff X « 1 . »J»(FXK1. ACf»»X«S»») . 
[ 0 0 0 3 ] 

@25tt, «3R©KU>f«ftt*t7IEGTt*tBrBB?*)I. BZBBJRfl)fc< 
. nS^-Zll 0 1 <i> - 75 fl'J C t* . nSAy 7 7 S 1 0 2tfEft**U 5 © <5 ± C P 
1 □ b 9 * I 1 0 3^EI57"ti?. nS^-Zil 0 1 v *«flc». nl^-XSl 0 

s u y f 1 04#»arti3. 

[ 0 0 0 4 3 

;M>-e;UMRW-?ni!^-Z!l 0 liCBPlt-Xll 0 7 tfEsST" tl J. Pit 40 
- 7 I 1 07(9$inCttnSlSyffil 0 8»r^7H?. y^--d*DRP)?nS 
^ - X J@ 1 01 lCttPSAv77l1 0?#E!S?*IZ. PfH-^il 0 7 V P S A 
v7;H o?*t*#ffl®PS!I#Kb>?l 04lCJ; , J^SJrti2c>:iCJ; , ^53Cr^ 

z . 

[ 0 0 0 5 3 

Pi:l/9^ii 03±cnb9?*ffii l 1 » E 85 1 tl I . PSt-zii OU&n 
iis^Si 08icisv^ifii 1 z#m&?tiz . #hb>fi 04WC. ir- 
h ft*R 1 0 5-?g**ifett:s-?r-Hffii 0 6^aiy)ii*«.7. t ot, ;m > « ^ 

MRMICI*. PSt-Zil 07tf t*JHlH7nH5v»l1 0BtnS*(- 
7S 1 0 1 cj8«'«C88t?l*aAl®nSf t nM08FET»»S?71lJ. 50 
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[ 0 0 0 6 ] 

E2 5Eiai©l(rfflC3ifl)T. >"$-CJlDR«i5PlAy 7 ?i 1 0?<9$Hl**£lig1 

10C«fc'?7*«7*lJ. U » I . PfiAv 7?l1 0 ?<!>HltB«tJ 0 

2 5 C /Tv 7 tl « U tit i 7 . P 1 A y 7 7 I 1 0?±icex$y*lffi1 1 2 # K t& 7 il 3 

. ffl U . P S A v 7 7 S 1 0 ? ± C Kf& 7 ft Z X 5 y ? mil 1 1 2<S>«JH*-f-fr/J\7<s& 

S7il. P fi A v 7 7 I 1 0?Vl$yyiil 1 2V0fflQ}fiiKt3:#llifitlCt^7<? : < 
Si7H3. 
[ 0 0 0 7 ] 

C<9<£?2IEGT7tt, XOC*MR>> nl"(-7ll 0 1U§» yiffil 12 

it")*<t»c«inaaHt»ati. cutdi). i egt^^>«isc^i)7> n 10 

S *l - 7. 1 1 0 1 S^OC/l/MR^PS^-Xll 07tM7I§v?ifil 1 2 

HZ . c ii c «fc V » nSi^v ?Il 0 8#^nS^-Zll 0 1 ^©l^-OiXAJ&^tf 
fil ± U , n- fi ^ - 7 S 1 0 1Q)£^S^ISSrffi3i7tL. > IE# tfe U ft J . 

[ 0 0 0 8 ] 

I EGTVH«C*>fiatftX?*«IAl**#Rin7. CSTBT (Ca.^ 
ter Stored TI-encl-Gate B i Po laf Tftins i sto 

r) ea*r*i7uz »ftx«4*ai) . a 2 e i*«£*©c s t b t trntst 

I @ 7 Z . 

[ 0 0 0 ?] 20 
HZ6BS9ta<. nfi^-711 3 1<Z>-75flJCttPfiDl/7?Il 3 3#K!&7tl3 
. nfi^-7^1 3 1 o ffi £ fll c B . nSt-xil 8 1 J;'J«7lt*ltOtlinBA 
y 7 i 1 3 2^B£S7ft?. A 'J 7 1 1 3 2±CttPS^-Xl1 3 7 # 1£ IS 7 tl 3 . P 
fit-711 3 7©*'BWCttnSX$v7"f1 8 8»ISf?tl3. StSSl^^nl^ 
- 7 I 1 3inc£ZJ;?ClHllt* I) 7 a»© H/>H 3 4 »»S?7 tl 1 . 

[001 0 ] 

P fin U 7 * * 1 38±CDU7*«ttl4l#E»7ftI. PS^-Zll 3 7 £?/n 
fix $ y ? « 1 38±ICX3=y?mffi142#ffi!£7:ft3. S H/ > f 1 84MC, 7* - 
Hill 3 5?2*tlfe«;S?ir-Mfi1 3 6#I4Dani. tt o 7 . Pfi'X-X 

II BTtft Ulin7n!!i5»»ll 3 87nfi^-7§l 3 1 C S fl? «) IC 8 30 
»tIi^aAffl9nIf f ?^M0 8FET»iSK?ftI. 

[001 1 ] 

:<5<t;7*C8TBT?», ^*6«J3a8<?)ail n 1 A y 7i 1 3 2;tfrZJl<!>SHlC*$*3 
XHfiliVSI. Z C8TBT9^>k$i:Jjll7, nS-H-Xll 3 1 tf >> 

PI'X-Xll 87tM7I?yJISl 4ZMfll»?UL9jlllCJiU7filltflf»a 
U . I^y ?1I5 1 4 2*\<9ZJL<9$/ti#fc>JIK7tlZ. C tl C «fc { ) . nllSy^ll 3 
8tf HnS^-Xil 3 1'\<9»^<?>aAM)*»f|ql±U. niX-7ll 3 1 9 £ $ g $ 
IBff«ii7tl. «>lffff t fcS 7tl Z . 
[0012] 

[ » ft X « 1 ] 40 
l»IT5-M85B9&i 
[001 3 ] 

S12000-40951 
[0014] 

1 ] 

JPn. J.. APPI. Pkys. Vol. 36 ( 1 ? ? 7 ) PP. 3 
433-34 37. I8SCC 2000 D i f est PxPer TA7.2 
[001 5 ] 

[ ft n & X UK 2 ] 50 
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IEEE ELECTRON DEVICE LETTERS. VOL- 18. P 
P . 12 1-12 3 
[0018] 

M. K. i t a * a. wa et a. I . . "A 4500V Injection E 
nUnceA insu I otted Gotte Bi Polar Trunsisto 
r (IEGT) in a. Mode Sitmil a > to a TUT i Sto 
r " . I EDM ' 9 3 . P P . 6 7 9 - 6 8 2. 1993 
[0017] 

[#»ff*K4] 10 
H . Ta.kOLka.Slii" et a. I . . "Ca^ ie^ Stored T r e 
nek -Gate Bipolar Tf-nnsi stof (CSTBT) - A 
Novel Power Device for H i H Vo I tule A P P I 
icOLtion" ISPSD'96. PP. 3 4 9 - 3 5 2. 1 9 9 6 

[0018] 

[#»ISF*K 5 ] 

R. ConstuPe I , J. K o r e c and B . J. B a, I i f a.. 
" Trenck-IGBTS witk Integrated Diverter 
Structures " . ISPSD '95. PP. 201-206. 19 
9 5 20 
[00191 

:%m»m'7kb * ? * t z ■ ■ ] 

I EGT , <PCSTBT#Ci)m^ffl¥^ft?ISf3:1S^>ms#imfl.3 UH??JAt 
A I) fell). *->*7*C«E±»irtt* l ;SS*» f ff&'**"?<S>*IB (7hU-5^«IB 
[ 0 0 2 0 ] 
[ 0 0 2 1 ] 

[ISBt H*r 2 £4»<i>¥®] 
35 1 $1I!g>55 

80IE3S1 ^-Zj§±ICEt&7tl£532$H£!<Z>=lU7?Ji*. 

SO IE □ U ^OCi^y^-fiA^tBBtJ *7Clllt 

« I) 7 BO IE 51 1 ^ - X 1 n ICES 7 ft f- u y f * . 

»8E»2^-7JI±CBftrft^»1*lS®X^v**^. 40 

IO!E : l£&<?>1-l/yfP3. 8ulE^>f7i2;HCR«tIhU>fncEartL. SO IE SB 1 'x. — 
7JS>:SulBX$v91^ICJ: , ;^ttlfeS(i!BSi2 / X-7S<<)ai«-IC^-h«gltfflt^L7 
«ft * Z tr- K Sffi* . 

ft IB II U 5 *I±CE»7*lfcDU 7 *Btt V . 

A IE A v 7 7 I * a! fEX $ y >lS^IC»A?HfeAy 7 7 & fit V . 
t U . 

S0IE^>f>-D;H*. BO IE IS i <9 # 7 ttH IC 35r U 7 SO IE 55 1 / K-XS^milE5S2 / X-7@ 
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z®c + ac*u»»fflBt»fleu. ctici'j . soisxssyfiamaoEsn'x-;*! 

80l£Ay77l&fit©ffi,flifiI&:. 80EHi<?>*->;?|-><!>B&C. 7* - K • X 3- y •? fi *P ;m 1 
ECJ; y ir- h •□l/7*IBt3t**ZJIBIBC*iri)7. T'-h^&iftSaiC^'JT'-K • 
X§y 9 SiSO IStiD 7 t£ Z & taffi <fc ') £ >J\ 7 < 2ZJ;?lC§&5£7tiZC*7!ff«i 
VtJ. 
[ 0 0 2 2 ] 

*5!BB<95S2<?)«*I*. «7Jfi¥§#fSl7-;fco7. 

* 1 HS<5S 1 ^-ZiV, 

Si IE 95 1 "X - 7, M ± ICEiS 7 2 ?i? 9 □ U 5 ? 1 * . 10 

so ie □ u 9*f»mmru*tti"7. ^o^^^^-fi^vtsituTcsit 

# l> 7 80 IE3S 1 'X-ZSrafCEt^tl^ii&Ohl/^fV. 

ME*£*l-Zl'±CEtt7*lfeai*lS0XSv*I*. 

80IE7 $--t2;K*3780lE5n t-ZSlClfirHfel2llI(5Av7 7i^ ■ 

»iBifcS<?)hu>fn-. fflie^'f>c^cBi«tif-i/>fncEfirti. 80 ie s 1 ^ - 

7/1*80 IE X5y ^SVCfeVft^il^SllESB 2 / X-ZS<5aP«'Ci7 < - h^Jtffit/MT 

t J T- v%Vk\ . 

80 IE □ U 7 9 fl±CEtt7*lfc:]U 0 , 

lulES52^-7S^^SulEX5y^S±ICE!5tllfeX^y^mtt>:. 20 
»EAv77l>j»EX$v*lttV:0lflCl*A7*lfcER*©lfi*ltttt**3Ay77 

t *« L . 

80 IE ^ <f > t! )H* . «EiSE<9;*>ttfic»i)7»E*1 ^-7l#t4B0lBa52*<-7l 

t^U7SllEX$y?«ffiA v |^#?sS2*ll0+-r l J7ci)a>ilc?i)U-7«,1/[tJia]rtt 

l«9C + «-C«ll«aaHt»JSU. C4iC«fc'j. »Ex§v*Jl#i4JRESl*l-Xl 

-v<958 1 « E S <0 * t U7<?>aA»*tlql±rttIJ:7C»*tll. 

80 IE tr - -G h C I* . A IE A y 7 7 M # 80 IE 85 2 ^ - X £ Y R U * ft % » g & £#35 7 ? P 

J*7H3»ft*.tt:«U7. »EE«®*->;*:/G>RlC. T ~ V •X^yJIBfllOEffC 

') T - V -X$y*Slt*.E*ZJtl(i)C3Hl7. B0lEDU7?S#i>80lEAy77 ilC 30 
J*AU7S*t7tiZ80fESl $^S<9 + t y70itK^7tt3»ai*£#ttao7ti3c 

[ 0 0 2 3 1 

» 3 ©«&l* , ^7Jffl¥$#iSt7-& -j 7. 
55 1 1 'H- 71* , 

80 IE 85 1 / \-7l±CEi27*l*i552*^S<9Dt/??Jl>: t 

80 IE □ 1/ 9*f»SlilB0fcttI-*. ^-f >C)lV7 , ^-fiAVtEBru?cmt 
ft I) 7 80 IE 55 1 / X-Z£P1CEs£7*lfe}S&G)l~l/>?*. 

«E^-f>C^«?»E»1 *<-7S±CEiSk71l£*2»lS!<S>*Z'<-ZlV. 

80lES5 2^-7l±ICEt&7tl*.35l$l!<i>X5y?lV, 40 

B0fE* , $--t2JH*}780SE«.1 "<-7S±ICEIi71l£S5 2HS<DA» 7 jiV, 

80 iem© h u> fto, tfitz* 4 y v n,£m&f & f-i/7?raicE§&7a. nteai \ - 

7l*«Ex$v*I*CJ:V«g^^E»2^-3l0»*Cir-f.«Ellt7>l,7 
*^ (pi t J T~ h t-tt* , 

E E □ I/ 7 * I± CEfi 7 tlfc □ U 9 * IS V . 

ME*2 /,, l-ZlJ&&HKlEx$v*JB±CEtt7tlfcX5v*E«fc. 

80 IE A y 7 7 1 >! » IEX 5 y 9 Eft V: © IS C » A 7 Hi »BR * © & fit E t * t J A y 7 7 

& IK * . 

»E.>M>en*, B0E^a©^7ttlSc^l)T80E»1'X-7Ji#'i80E3S2^-7S 50 
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JUCt»C*lHaa»t Wtftb > Z ft C * 'J . JtOIEXSy^Stt^fiOlESSl^-XE 
1 Ill9*f y 7<P»A»»t A±*tt* J:7 Cftfctft. 

Ay77iS^tMK«ic«JSEt?Z'f yf*^#»arft. »Efts©*-7tf>i?>*c 

7^yf* : 5-tAU-7»iEAy77l»H«iE*2^-X»CSJiB»l**i!!0*ry7 
»1Ml*ft J C * t *l* * * J . 
[ 0 0 2 4 ] 

*5E Hfl <9 55 4 . iAffll?ttSi?$i 7 7, 10 

95l«ms<9»1 / X-XS>:. 

joes 1 ^-zi±cE»*ftfc* 2»is<9du 7 > . 

u 9 * *# »» *m u fctti-*«E» i *i - * *n c»«r ftfc i- u > ? 

B5IE!B2^-XS±CEia7ftfe^1 IllQI^vJS)!. 

ffi E 35 1 ^-XS^SulEX^y *l*C*y**ftfclJlEa 2^-X^<^)8^«'C7• - hffi 
«MtftU7^fl*Z£7C»Ehl/7y«ce»?ftfe*-h*tt*. 

lBE:Dl'?*I±CE&7-ftfe:]l/??«ffi*. 

BUlej»2 / \-7J§S&fmllEX$ y >llCl«ntISy ? « ffi V . 

H0EE?8l^-7i*)tyE!82^-Zg*©lflCEt£7ft;*L. ffiE»1 A <-7l«fcyfc**& 20 
llltftlll 1 y 7i V, 8Q!EAy7Sl*. J» 12 R 1 © * 7 tt« C » U T fi 

IE SB n-Xltf ^ffiilS* 2^-Xlt^U7«Is5X§y^«ffi^|Sl»?5l2«mS!c<) + 

*y7<p.aftc«U7ft«ttJiartt. cue* 1 ;, »Ei5v?i#siEii t-x 
sB2«mi©tty7tffii5Siii^-xS#^^aitic^^?? : i^7c, ® is 95 1 

-Xi±CEiJ7ftfeS29?Sti>9 , ^A-?SV, 
«EX^v*«llC*attC««*ftfc*1**SSJfr*. 

«arftfeSB2«*awa'^t*t7Ba* : 3-v. fttesxx?!*. iberi©*-?* 
siiiBxsv*»ttc*2 J f«i!$>**y7t»wt*c**. 30 

[00251 

fl 1 111151 1 ^-XiV. 

A IE 8 1 ^-7§±CEIS?ftfc952$«S<i>=]l/7?g*. 

SulE□^i79S#^^t^u^^ll-?«iIE!iS1^-7^wc^0E7ft^^-^7fv. 

»EKU7fC«bYl!l£*1^-Xl±CElSk*ftfeK2»«i^*2'*-*lV.' 
B0E55 2^-ZliCl»?*lfeI 1 y . 

HO E 35 1 'X-ZS^ifiEX^y *l^C*y**ft*»E»Z^-7lQff*cy-h« 
^BIt/VUT^|Slt2J;?CBaEKU7fP3CEs57ft^^-hmffiV. 40 
85 IE □ U 7 9 f ± ICE&7 ft □ U 7 * ^ ft * . 

8yE352^-7l£fr8yEx$y?l±CEI£?ft;feXS:y*mte-*. 
HUBS 1 ^-7S*8yE352^-7fi*<i>ii]CE!STft;k. sO Se 55 1 *<-7lJ:ye*tt 
IlltfSlll 1 1119 A y 71^ . 18IEA y 7Stt. IB Eft! ©tf 7tt«C»l»T» 
IE 35 1 ««-Zl»iJiE»i'*-7-ltftl;7ifil^v *»tt^H#7» 2?ll!<«)t 
■ry7©aftK?*4bTfitttfltanrit. C ft C * 'J . 8<iEX3sy*S# l S8<lE35lX-7s 

£ ^ <z> 35 1 lis^tf y 7 © a am»* t na ± ? 1± i z x \ . 

*2«lS«D'*ry7t«lE»1 / X-7i#<J»Jlit2CV#?^JJ:7C. 85 IE 95 1 \ 
-Zi±CEI57ftfe!S2^ma<i)y>f A - ^ MY. 

«iEir- k «*Ec«ai«ic«a6r ftfeffi»i«sc«j: y ft . ia? * a- * 85E 50 
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f f UM08FETK, Iile£g<i>?->tf7<?>l»IC, A£Klb*ff®Ctt<2>»fcc:J: 

tilt 7 . 
C 0 0 2 6 ] 

«Sei#C35fit7)it*ffl^^t)1tC«fe')5l^<95E«^ttai^ft#3. 

* z . 

C 0 0 2 7 ] 

^flEt^tt. *%^©1^0iiSc3y I) 7 . 1 2 5 <4>«£ * ® I E G T# C o t) 
[ 0 0 2 8 3 

B2BBS9IEGT7R, P SA v 7 ? 1 1 H iCESr tlJ 1^ v *M 1 1 2© 
ZJL»fX$y^lffi1 1 2lCSft«l)J;?t«-/J\r<iaStft7. BP t , PS! A 
y 7 7 I 1 Om§v)lfil 1 2V©IH®fc«tl*#«C**U. C <9 £ . C © I E 

[ 0 0 2 7 3 

fc.fc* (dV/<i-t) Z^vf >7/at5EltL -*c. 

MO8FET^IGBTf0J8JI!7'-Fif?($!li- f 0; > y - h SJSc J: 'J >r - h &i 
©*»«i»IBta»t?Cl£C«feV, <£V/<£t tfeMb , 7^yf >7/-(X9lMt 
U&U, B2 5BS9I EGT?tt^-Hfilntlll7toLV/oLt 

[ 0 0 3 0 3 

C ft 9 O fnl SI I* . I EGT<9?-7tf>e>}lSlCfri7Z, >r- h • X $ y * SI *P ft]«JE ( 

fcf 1 I Y , 7-- f- SffiiceptoT 3 «E) V ; y^-fi*r<pn/>y jiyjiu^ni, 30 
JtlCPlAy77«1 09WC«fl>ftZjEJl*<3>H*C«fcJe<l>V;$JtiJ:|iZ. BP V . 
I EGT99->*Xi)ISCfil)7, y-h - X§y^fflepiQl5t±&UTl)<V. 
IEGTttX®2^<PfflHtfl-7*->*>tt«cSI. ftttoJHIBl*. ir- h • X$ y 
*B«P*l*ffC*';ir-h"-xSv*mt3t**IJBB?*H. R 9 una. >r- h • x 

[ 0 0 3 1 3 

7"-h • X $ y 9 HE ft H QlSJffllJIfl l* z ffi J1E IC fa # o 7± 
ft t I . U <i> Ji H 7 tt . £ C. 7"- K mffi 1 06Clt7PS^-7Sl 0 7 fk V P 1 A 
v77*^0?<!>»B*c:R(Sl»»)(ftft. »Jf.«(llltft7»*(p3iA»fil*rft2 

. *Q57-jaffl-?R> a«wica:7--h • x§ y * n«j£B£d>nr£«stitiit- z ( 40 

fflu , H«tt*»*jftft7/4*tfB£t-z) . a ©ssfS7i* . XIU, ^--Hffil 06 

Cfflt JnfX-7il 0 1 ©»*C*l)TjEfl)Sllimi»fttSrftZ. 
[ 0 0 3 2 3 

«£*0IEGT7tt, PSAv77ll0m^ntil 1 2 * <DlH<PttttB:#*C 
X* I) . C9t4D, IEGT©* »« ©*80MHC»e«*£AHtt*0JtB 
HI ft U 7 . h U > f 1 04CKSt7^$--ti;K?)*na5 ( K U 7 f 1 047«tftfeP 
S A y 7 7 I 1 0?«&nl^-7il 0 1) Cgft^ftZjEJlOtttX^SZ. PI 
Ay7?ll 0 ?ci8?tliI5Ltt, I EGT<i>^>^ >(5lc, »*«Z<fv?> 
7-y 'TyrtfcSrttZSBfctto-ZllZ. C©<fc?SJSft#iU 7JSSSlClt7S¥ffltt. 
^^t7^I6(?)Bi(4)Si^lCSaU75C^^7. 50 
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C0O33] 

-75, wt>m*i$#nw(D 9 - y x 7^fiicia u . i gbt©*->* 7«*t*att 

r * A- 9 M»SS 7 ft7 I) I (ffilfcl*. ff«ffX»6*l) . 
C ©»)ttt . *->*7*Cnfi^-Xin<!>jEJltftfll*Z;:*tt-?*3J:7C. IG 
BT<9nl^-7SWC$2$mS®7*A-*Stff*J£U;fe.fc<i>7;P>3. C<9«3itt. 

7 &#(8)K7ifc 7 . 
C 0 0 3 4 3 

WTC. C©J;7*MJlC*^ll 7&EX'7 ti <i> £ig<Z>f*&C o U 7 B 1 1 #1 U 

7^88? 3. T <P 81 Di C » H7. B H - © »* t * T 7 #« * * C "5 I) 10 

7it. H-s*t«u. aasiwtt/&a«»ftc9fr(T7. **. «t^*t«**«» 

«C»U7. SS 1 IlIVbTnS. S2flSnTPI»Sffl?tl?. 
C 0 0 3 5 ] 

( » 1 <o <d r* « ) 

us, -\ QnmQW*i&\z%z%i)m¥%&&w (iegt) tatmi? 

ft 7 . B 1 B 9 *)< . »aflt<Pnfi^-7l1©-35«Ctt. aiiftl»IS<5n S A y 
7;p£2#Es&7ft. K<&^©±CB*tt»*K<l>Pfi3l'9**8tfBR7'tl7. 2ft 
. nlAy77l2SL?nSVXll ic P S □ 1/ ? ? S 3 #188 U 7 intiii 

VtElt I J; ?clits I) f-l/>f4tfM7ftZ. 20 

[ 0 0 3 6 3 

^Otl^MRWT-nl^-Zl 1 ±ICI3;PS!^-7S7#Ei&7ft7. PH^-7§7 
<P*BinCttnfiX$v**8tf»B?**l'3. r5-t!;UDRP37nS^-7Sl ± C « 

mutt ?tffl©Pi!ithi/>f4ic^ i >i *«* K^ci'j Mmt z 

[ 0 0 3 7 3 



P 1 □ V 9 


9 1 3 * □ 




— > 


9 ± IC 


□ u 


9 


9 ^ffi 1 


1 #WWi 7 ft 


7 . P 1! 


- 7 S 7 


J5 n Si 






K T J 


J: ? 


IC 


ClllQlCI^y 




mm i 2 


#k» ? *i 


2 . 5 fir . 


X ^ v •? Iffi 1 2 V 


□ 


y 9 9 


i- * 




fed). P 




7 


PJ IC iS * 30 


ft®*! <9 


p s ii y 9 


9 h St »flfU 7 t 




I) . 














[ 0 0 3 8 


3 






















> f 4 <9 7 


* 7 . ,»<OCJlM 


R 


cmmti 




u > y 4 


MC. 5"- 


f- 


ffi&IB 5 


72 * ft*. 


tt«77*- 


I- 6 a * 


ft 


j . a 


4 y 








D 


R V 


7 


ft 2 i§S ti 


. $7<5H/>f 4 




* * n 


C7* 




K 6 


» E IS * ft 




. >r- h 


«& 6 ft , 


n I'X - 7 


11 VnSi^yJ 


s 


8 * c 




Ktft JS. P 




7 






815tA 


\j inn * 1 . 



















[ 0 0 3 V 3 

«£ o 7 , /OCJbMRWCft. PS^-Zl7tf r?iH«H7nSl$yyi8 
tnI«(-Zil CllRftcaa^ JIJitAl<!)nlf t nMOBFET**K?*l 40 
7 . -75. 7Ss--g;UDRF*5IC&. :<5J:?5nSf f ?JI.M0 8FETB:l5lfrtLStl 



« 

[ 0 0 4 0 3 

11 HfOI EGTT-tt. hl/>f4<5SR7^>+l. mH#?Sii!&&f*3::*C<fc'7. 7 

j: y , pfiDH7*i3»">aA?*L?nnac«i. ni^-xiio*sisiis«t# 

?§ £ T 3 C * * , /OCIMR*, nS^-7ll U^y^iil HtoSCtt 
[ 0 0 4 1 3 

BP . lEGT©tf>tt*Cftll7. PSDl/7?l3#^nS fl (-7i1fi^/OC 50 
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*0L> I5y^lll Z\q>X.H<l>m&#VlllLttn . C ft C <fe V . ni!5y^l8# 
[ 0 0 4 2 ] 

n-nDRN9PfiAy7-;l?lCAy77«1 3*B»r-ft7. Av7;i& 
1 8»Av77tSti1 4tM7I5y)lSl 2C*Sifi$lC««7ftZ. *£16<3>P« 
l» 7, A y 7 7 fifi 1 4 1$. Ay77lffi1 3U5y?iil 2UlSfii:Si 

[ 0 0 4 3 ] 1£ 
02(a). ( /> ) |», Sttcfc ft*, Jfcftfi 1 <?> I EGT£e**?SS6<3>P«C« 

**»fl10IEGT0*->*>*0lEJR&«a»»t£*"«r7?7-**Z.BC 

[ 0 0 4 4 ] 

C<9£S*IUfiU7. Jtfftfl 1 <9 I EGTy5C*RJ6ffl 1 Q I EGTUftC, I EGT9HE 
1* 1 200V. 3 1/7^ •I$y5f<5tpjDlStt6 0 0 V. ^-f-»«tR»tt5lQ* 

U fe. * fe. Jt«fll 10IEGTQPSAy7;ll 0 ? * i $ y y 1|£ 1 1 2^1?) 

atfttt 1 0 Q . IS«1<i)[EGTOPSAy77l9U5y5itSl 2 * © 1 <9 & fit 

[ 0 0 4 5 ] 

02 ( ol ) B S 9 Jo < . itHfll <5I EGT7B:. §7-lSt1~t2 ( T - S • X $ 

v t mtpmwfrc £<) tr- h ■ □i/9*iBt*«ti«iii) (5»ac»itni/H • x 

3Sy*IH0*ff£fc* (iV/oLt) #B20kV/uSfJ:^i. Il<)tK»ittU 
. C ft IC U 7 . 0 2 ( t> ) B W <?> fa < , fHH 9 [ EGT?tt, S7-l^t1~ 
t Z ©««C»it ? oLV/dt#»5 k V/US*TC«M^ft. ij ft* 

[ 0 0 4 6 ] 

* . Jt«fll 1 © I E G T £ & £ SSfll 1 © I EGTCttbTdr- K&fltR*t3Ht7t±Z 
PSlfctfto*. t^B*. Jfc«flll <p I EGTT?tt, ir-f-l£tiRn?f<tTt7tdV 30 
/ <L t # & Y % K I $ » ■> £ . C ft IC *} U 7 , »»fll10IEGT?tt. 7" - h & ffi 
R»t*fc7-tt7C*IC«fc«;. oLV/ct-tt^JitW2~l 0kV/uSQ^>ICi3Sf? 

[ 0 0 4 7 ] 

0 3 (a). ( f> ) tt . 5/^aU-ya>CJ;i;i|iJftjt. #8flJl<9IEGT£r>H;fc 

«1©IEGT<!)*->*>i»fl>5r-HHinttt*^jRt7 , 77?*I.BC»l)7. 
V9-et*y-h •I^y^lE, VcettDl/7? - i^y^^lS. Q f h 
*fi t *«yTvf. X^f$r^^$v7staCcfc , ;#^ftfc!fftt. 7 * t , y 

7 it £ (Vce=0VS&Voe = 6 0 0 V) CJ:VB>ift£»tttX«ffxr. ^il/ 
- V 3 > C * it I IEGT9^frtt, *nil/-5/ 3 >9A7^-niH7, 02 ( 40 
a.). (4) CBl/TttflUitoiHD?*?. 
[ 0 0 4 8 ] 

it«11<i)IEGT?R, (02 (a.) Q||t1~tn ©y-h - X$y 

^iffV^e ( m * V ?• e (on) v * IE ) » . Vce=B00V<57*T<»7}»4 
?V?et±ir7iK^Q^M'>tJV?e«I (leSltf tv?ei«) W ic A 
-571)3. C<i>j§£. *W + % y 9»ttCJ5U)7. Q» © » » tf» L < «tt U 7 11 Z . 
CftC*JL,7. t^il^IEGTftt, tttSit*tV?e*MttSlEIC s y7F 
b . C0«JSWCV»e (on) A o 7 U S U . C ©j*£ . *W?5y9*ttC»l)7 
. Q^9B»9flEHttBYJmftttl). 

[ 0 0 4 9 ] Rn 
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V % et ±tf7 I) < Y Qf #«'i>t ZS&ttC? =dQ9- /cCV^etfacaZC"* 
#mtft&l (T"- h ©Hft&S) * 01* ft 3. Iftiitt- ¥»#R«<3>JIW«»ClR 
b. «»7>A7>Xtf£U**E*U7M'ift7llZ (0Jtl*. WSFXIK 2 J5C*^»SF 
X K 2 * K ) . SE C . *f!BB£^<<>flfSScJ;lll*. I EGTCfi't^SSi^^f 

y 7 J 4 x * vffi&c&i -zxa> *7 s: * # ?U $ b fc. 

[0050] 

I EGT<5J'^^y ?HttCS?llU7CV?e»19t?. V ^ etfJSUl b . Sit 

iif J. io 
[ 0 0 5 1 ] 

I EGTCRi) UftfSB. 7S-C)I.DR<ilPlAy7 7i5^nS^-7i<i)H/ 

>f *';»i>** (EPtr c^© k u > ? urn*) cmrtuutcj:?-. psa 

y 7 7 i<P«flt© ±»C J: V e S 7ft 1 . P 1 A y 7 7 § <?> ^ ffi <9 ± £ IS . PlAy7 
[ 0 0 5 2 ] 

*£IS<9ff*l§C&I I EGT9J:TC, BfS<5Av7 7l6St1 1 t 7 P y 7 7 I 

9>;jL$y^iffii ztiaficaatn. aftgt#Eti 3 v * eeit m& 1 3 c 

BP * . Bff<5Ay 77S«t1 4 tftffl? J C ^ C^; 'K V^e (on) # ft 

e^i t jtv t v f emjsn c a ^ « u j; ? ic u , e <<> js » * ft ic & h t 3 &<£v/ 20 

olttBitJC 3 . 

[ 0 0 5 3 1 

04 ( ol ) . ( i> ) I* . 5/*iU-5/a>CJ; , ;tt'iftfc. A y 7 7 fi «l 1 4 0 » fit « R 
b u f flC^t3dV/cit^r/^>SE<9l#. Jt&f CR fc u f f C^t 3 Xfttlt 
StVJe(9glNCRJi&2f ^iEV^lSt^^/f^r???^! . H C ft 1 1 7 . V 
ce (SOLt) t3C^7ttSCftit?DU99 • X$ y *fH^JI (SS^^E) . Vf& ( 
on) B $ y -JBHIfOlKStt^Oir- h - i^y^ll, VtU7 , -KHitI 
Et^Sfvt. ?$il/-5/ 3 >C«iti IEGTUtfftt. *y*il^-Vs>9A? 
X- 9 7. 02 (a.) . (t) CHU7ttBBUfet©V|5|U7ft3. 

[ 0 0 5 4 ] 30 
*£;5&Ci)»&IC#3IEGTI*. fc*>*ff!»tttltflUfc**, Hvf>7/a<? 
feMtff RffcttH ft t tt 3 C V 7 30 b 7 I) 3 . BP*. 04 (ol) ICftl)7. Vce (SOL 
t) #te<fio<lV/clt;tM\ ri)81#, Ar77ft«1 4fl)»ltlRliUf f ua 
HLlilVSJ. C<9£S&£#7tt, Rbuff<i>M*bl)£Bttl&0. 3 ~ 3 Q V 2 

3 • 

[ 0 0 5 5 ] 

114 (t) 0 m 9 fa < . Av7;8tt1 49ft«HRUf f»B<«lB)f. S ft # t 
tfvtV?e<5ElNCR1 ~NCR 6<!)Ittl6< 8 2. Rfcufftf8QJRT9NCR 
1 . NCR27B, ^fti^KlffVJe (on) Ji'JtlCttf tl. V ? 

el*S ft£ it 3SylC*-7#>»:1gCl3*.d». 7-f »y>7/^9*4 +0 

# Rfi ± ? ft 3 . 
[ 0 0 5 6 ] 

-75. Rtuf fSf5QWi(9NCR3~NCR6?tt. ^ftgQiEBtfVfre (on) 
VlS2#a£i)ttTlCtittf3. Cfttt. S7-«Hi)V?e (on) »lftilt$t 
V?efffiWCAJCVtl<*f J. fl£ o 7 . «*0IEGTC3ji)2Hyf>7M 
7" <?> JF. H 7 ft 3 . V f e # * » I . S^^7V^eflf±^U7bt?i!aa. □ U 9 * « & 
#ilMcSSb7£?«<£V/dttf!&£t3Vl)?f°m#£b3. 
[ 0 0 5 7 ] 

*JUS©»*C* J I EGTC «fcftl*. is* > waft®, tt b fe £ * . X 
■ * y f >7 /* * XOfifcfrqrttCtS 3 . C C7», I EGT9 > - > * >Cfii» 7 » 50 
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•I$y^5)iEf ftf (iV/oLt) 1* $ ^ # 7 . iTCSdV/dtttir-l-IS 
CiyiH^i^ai, * , *XS6<9BlSlC&ZlEGT7l*. ^OCAMR^IW 
a. t »dv U fe V . *" § - -B Jl, D R-©* W 4 t JKtf V , K I/ 7 f 4 9 +i W c 7 JK if I c Y 

ic<£'), *>istu->^T63(nt;^?u. 

[ 0 0 5 8 ] 

(9! 2 <*> X Ife 9 » $ ) 

B 5 B . **H®S£<2>X*9X?IKcft7«A>l¥«r*ttl (IEGT) <5f IM7^ 
l-tzrvtH?*?. i6ttB59VI - VItC3B?feBlB?*J. *X*9«lC« 
»7B/A»7;MH», PSAy7 7 I?<9*^|S)16«tt£C«ffltI. « f * ft 
I*. A»77«(t14#fifiCi*?*lI. 
[ 0 0 5 ?] 

A # t& C I* . *" 5 - -G ;kD R«9PlAy77i?Q*I»l6»8l 0CJ;o7*B7-ft 
2. U#L, f r * /I,ti75l6] eft it Z n Sl$ y * 1 8 9 »1» t 8 2. £ to S ic ft j& u 7 . 
PaA»7;l?JtCItv>Ml 2CW«C8«?llfe/t»77Hi1 8#E»r 
ft Z . fl£ o 7 . A v 7 7 & «t1 4 1*. P S A y 7 7 i ? 9nSl5 y ^ i 8 t J | 

i#WU77lffll 3 CI ? fiHc'aj U 7. PlAy77i?i5«»H8ati!i^ 

C 0 0 6 0 ] 

2 ft. Av77*fi1 3 1*. fllfcor. 8ftttM1Kff*e JLB&IRjtf. « U tt f y 7- « ? JJf 
*t 1 4<Dittitt, PlAy77l?0^«»*itiSt3:^ ( W3E«J* T C t I » 

) c«fe';e»c:»3tg*7«*»l. 

[ 0 0 6 1 ] 

(S3©X;S60»IS) 

B 7 I*. *£«9S89Xll0KSc:ft7«ftjl¥B{t£| (IEGT) 9 ¥ 0 U 7 7 
ht35tH?J)J. H7©VI-VI*C3B->*.BrlDHttH8H«<?)tfl)V«I. * X Us 
9ff*«Cftl)7 t . A»7;MH», P£Ay77f?0«75|i8fcfltt£C«B*Z 

« 

[ 0 0 6 2 ] 

AftftlCI*. tr- I- mm 6 t Sfr I* U 7 y 4 #J9f5£(SfHU" V C^Br 7ft Z -75 . i$ y f 

BS1 2 I* h U > f 4 ©»B»TST 7 SJDfe^ <f > t2 *MR ± IU iSSE A3 IC 7 ft Z . P§ 

A y 7 7 I 9 I* . > f 4 H)*Biflf Cttit I P S8«i 1 6t/VL7X^y?lffi 

1 2lC*aWlU«^7ftZ. ft o 7 . A y 7 7 & *A 1 4 I* . P i A y 7 7 I ? <5 n US 

v-*l8*«l*t*ttt»«J PS8SI1 6tili7X5y^«ffl1 2CiJfiBC3?ll7 

- PaAy77l?0«75filfi«lti9?3lVU7S4;'C^V*7. 
[ 0 0 6 3 ] 

* ft , *X»<S>JB«Cftl)7tt. PSSSSl 6ftP8l-7l7i&Pfi/[y77l9 
*«3<?>l<?>-aJ27.<;s3. U#l. PS&&S1 61*. *t d> Witt <0 C » # ft ij f . 
ft % hVkHnxzftm?- Htt6«?)»Jlt«Xfeflti'c»ir7. PS^-7JS7 V P 
SAv7 7i?)ft««C*atn'©?»ABrj;ll. 
[ 0 0 6 4 ] 

(l4(PS*ii)»i) 

081*. *£ti®B49Xlfc9'KSc'ftZlftB¥«tt8t (IEGT) IM7>7 

K 7 ZTv T B 7 & Z . B9ttB8<DIX-IX»C»-»feBBB?ft*. B 8 9 V I - V I 

«CjBofe»riI@l*E6E3x®t<9>£«3-. *XJ6Q»*C« U 7 6 . A y 7 7 fifil 1 4 

[ 0 0 6 5 ] 

7ftZ. K U 7 ? 4 0fr»MfflC*tt?a*tt»*R© p S»«* 1 6 H#»S?7ft, p 
S^-Zl7UPSA»77i? VtfPSSlg 1 6HtM7ll«5cSlrH3. ft 
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0 7 . Av77fifltl4tt. PlAy77i?9nSl$y^S8V^l5tHIi»';P 

1 BH^^PfH-XiTtlTI^v ^iffil !! CI Jl»Cfill7, PI A 

[ 0 0 6 6 1 

Sfc, PS8&E1 6HI*. #J2.I*. f v 7 P3 7 Fif £ fifl C * CIS it 1 T- V 31 2H U Sffi 

1 5©T«lC«ltII1 7t^b7EitJCV#?n. 
[ 0 0 6 7 ] 

(«g 5 o»nn<Dr(%) 

0 1 OB. S QKmvte&Z&l (IEGT) <5f IM7 
7l-t/Tvt07&Z. 01 1 t* 0 1 O0XI-XI«C3Bo*.BrlII07«fo?. 01 09V 10 
I-VIttC}Bofe»fflHttE6B/Tv<&fe<&*«I. *£l*<?>fl*IKCfirU7B:, A y 7 7 
teflt 1 4 Pf Ay7;i?j5ffilffi?!li«)Pi8Ill 6L<D*75(S)}6«tti(C 

ait?. 

[ 0 0 6 8 ] 

A & «) ic I* . ir-Hffi6t§t-H'>f 4Sc*i5yyiffil 2#Fff£fi]li;7*c«-Br 
7ft2. f- 1/ 7 f 4 ®Fff £ <0 P IMff 1 6 L TtWiWttl . Pl«t- 

ZlUPSAy77S?^PSSai1 6LtM/7«fc«IC«tt?tlZ. *£ o 7 . 
A v 7 7 tt «t 1 41*. P S A v 7 7 ■ ? © n BX £ v * I 8 * *S fl t Z flt ■ » * P S «* 
J§ 1 6LJi^PI^-xntMTlSy^lI1 ZClJa»CftH7. P SS&S 1 

6Lu*^fl&«tttiiH7§t:nsz. 20 

[ 0 0 6 ?] 

1 5 © T il'J IC Iffl 8 ffi 1 TtAUTEItJCVflf-??!. A y 7 7 & ffil 4 9 & ffi fll I* . 
[ 0 0 7 0 ] 

(95 6 ®nmo>K%) 

01 2 1*. **«©*8©X»0»ISC*?**ffl*»#Rl (I EGT) <5f 1M7 
-)htfvta?Ji J. 01 30:01 29X1 I I-XI I I»C»->feBrlBH"?*>3. 0 
1 29VI-VI&C;SofeB[JTl!0l*060/T\<?>£9*£3. * £ © C ft I) 7 I* . 
Av77MH». PSAy 77l?5f PSKSSl ?0*5liil8SitiCftBt3 30 

a 

[ 0 0 7 1 ] 

9 P 11 1 8 # ff* EE 7 ft . P 111 1 8 ± C , X 3: y ? £ ffi 1 2lClSitf)IC8&7ft*.zt;tn 

«si 2oL#K!&7ft3. PSAy77i?i*. jjr*A*->-?»ar*i*p SKin 

?tAU7. PSH 8Ci»tti:Sarft2. «o7, A»77»«1 4lt. PS Ay 
7 7fi??>nII$y^l8^fitHl!»^ PI8SI1 9 £&f P Bl 1 8 t «Ttt 
JO till 1 2a.lCl3fiS&Cftl>7. P S A y 7 7 I ? iJl* P 1 9O*'*d0ttttt 

Il*H7§t'C"X^SJ. 

[ 0 0 7 2 ] 40 
Sift, Pill BAafttttttl 2olI*. fllfcl*. «d»JI««CKKkT*lfe P ffi*- P 
U^yiS^'J^rltiniC^TU. Ay77»ffi1 49lttltt. PS5JSI 
1 9©*ft^*£tt8!ltZC*C^SllCi&£^&7£>Z. 
[ 0 0 7 3 ] 
(5579HJS<i)^«) 

0 1 41*. **«<?*7<!>X*<!>»*C«Z*aB¥»#Rl (I EGT) tltffill 
7-5)1. *H5fc£i>F*«Cfrl>7l*. A y 7 7 & ft 1 4 . JRlRX®&flt«t**Z. * 
. t'^-CJIDRCU. PB**-7S7*PSAy7 7l9V#|B]b**&?!5«8£&'3&7 
?»JKm?»ftVJt«l/7. ^$--GJK9PU7flll**. ^ICPSAy7 7S9P3IC 
ft A U 7 SfS 7 ft I iEJLQi t It 1 fflU'Jfc&tf ttfl]7 ft Z . C ©ttttlttftl* . IE 50 
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T- v - isv >Bttit7»ni:»ii7. PSDU?*g3;&i;* , 3s--t!;K?)Ki,> 

[ 0 0 7 4 ] 

^§--t2^DRP3®PlAy77l?®^iI(*iejSKl OlCJ;,7«arfl. 
I. PSAy77i?tt, IEGT<i)ll»SI«Sc»ll7tPS^-7i7S&I5y 
*Sffi1 2Cl«ftC»«?lir. 55£27D-t v ^ttScfcJ. ±CfftU# 
fct*flt*fci&. P 9 A y 7 7 1 9 ttitJn* fin* ? o.t *U . nS^-Xil 

VPSAy7;Sn©lQP n » ft # 7" - H ffi 6 t S t« H/ > f 4 * y t 35 < « Z 
«£?C§&5£?ft2. C:?, PS/Cv77f9<5*tt»**ttH/>?4<0T*»J[*-* 

ixio 1 4 cm" 8 KJf*. ffl^B?, » i x 1 o ' 5 cm" 3 cssrftj. hu>f 

40*»*nfi'*-7*1*PBAv7*«?*0m0Pn«a<P«fcail»W*Qlllfl> 
[ 0 0 7 5 1 

01 5 (a.) . ( fc) tt, X«CJ:V#Sftfe. Jt«fl2vIEGTiS&*X«90fc 
[ 0 0 7 6 ] 

C©KS*ICifirl!7, Jt«fll2(9IEGTJR2#*»fll2©rEGT»C. IEGT^Hfftt 
1 200V, □l'9*-X^»*IB©<Ptt«fftt800V.ir-H6JtR^tt5iQ, p 
lA»7jlni^y^lll Z * QfSKD&tKfcmmXs PlAy77i?97«»l 
Sl*H/>f4<3>-F«»ilE*?»1X1 0 ' 5 cm" 3 * Ufc. IEGT<9hl/>f4© 
K»VnS^-x«lVPaAy77l9^olB0Pn«d©«tai)ffiBf^©IH<?)ar 

<?) g a . &®m 2 * o u m . nmm z » 1 . sumn^. 

[ 0 0 7 7 ] 

0 15 ( cl ) 0 * © to < . ,tt$5 #J 2 q> I e G T 7 li , $7-M9^t1~t2C^i7ZciV 

/ d t » « i kv/us^yjvrari^.^, $ ? - » ib-# 2 . susaivs'j, * - > 

£ . C tl C ?3 U 7 . 015 ( b ) @^(9to< , SISi2<i) I EGT?tt, 
^7-W«t1~tZCJyit?oLV/oLt^»3. 5kV/uS^ii®?J)7fe^, si 
-JffllHt1~t2lM. SUSH'K 
[ 0 0 7 8 ] 

01 6 1*. ^^-5/ 3 >CJ;'Ji^^, #j 2 a) I E G T fkU Sftfll 2 9 I E G 
T<5^>^>^(5ir-htS«ftt*^f^77 7?J)J. H C » II T . V * e I* 7 - 
h •i^v^IS, Vcett:m» - x^y^S^ff. Q % ttir-t-»«t*«fi 

*. £&tt7^$-y7St»C£'J#i;tl*!»ft. 7 ? T < y 7 8+S (VC 

e=OYfi&voe=eoov) cjjyusftfcHtttsmtr. ^^--> 3 >cfi 

if Z I EGT9*#tt, *5'5il/-5'3>vA5^-*tBtin, 0 1 5 Co.) . ( fi 
[ 0 0 7 9 ] 

ifc««2<9IEGT-?tt < Vce=600V^©aM>;0VBtc9ffliii|VttV^e»fiK)-2 
0 V 7 # d£ t 3 . C H IC *} U 7 . SJS#J2(i)IEGTf3:, S5lfll«ttV*eflf»-7. 5V 
C«7*?**U«u. £«#J20IEGT<l>&&l*XS&#J2<9IEGT9a 
» «fe 'J * 7 - h ( Q ) © yj v rit « C y 7 h U . §7-fflWI<5J. CUtt, A 

««l2<?>IEGT<5^»f$5-«!fflc»*LSitllB:4m«i)jE©mfflltf^iJC^t* 
[ 0 0 8 0 ] 

£®0J2<9IEGT7f*, *->*><3>»«<2>*8)<?>JIBI«, Ep-t?, 7*-h • X $ y 9 H *P 
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. PSul/9?£3;CM;nS! / \-Zll t lo 7 P S A v 7 ^ i ? Cl!L»#lc;1A U 

v7;i?. ns««-zii - Pit-zi7. amr-naeji'JiartiZPif 

f ?^M08FETC5I^Stfil?t. Jt, P 1 A v 7 7 I ? <5ltti!) * 
-Vty <3>i!l«0 «*J© JHIB © finite . Pif tHM08FET<PPif f ?JI/» 
. hL/>f4«9^«a5(Ell4©^AIUfflStIffii)-?e>f^7ri. i t<?)^S< P 

SAy77/i9#^^^L^»al7•^i«<« , ). PSAv77l?n^f 4^<5^ic 

1 0 1 8 <9?r-r-9iEJL^^7-ft i . 
[ 0 0 8 1 1 

CJICJJU7. SUffl 2 <9 I E G T"?tt , P S A y 7 7 I ? If H/ > f 4 J; 'i S < 7 10 

i ta-s7PiAy 7?i? caAU7ia7iiiuL9i»M'>ti. cat*, psa 
y7 7 /S9©Hi±^ - >:c4iicff?hi/>5 ; ^jaai (01 49AAc«atJtti) ©1 

flt±»#fflJtlJ**lZfc4ft?*>Z. ^i^BI. 1IEP1 f f ^IMOSFET*, 9-y* 
[ 0 0 8 2 1 

C<9£?IC. *£1£<1>»&IC«2 I EGTC^tlf*. fetf >€J±fttttt*tftbfc£*. 6 
SSZ-f yf >75lttt#2CV#°[ICeJ. I E GT © ^ - > * > Cfi «t I 

□ l> 9 9 • X 5 y ?[f<?>?E£tt¥ ( <£ V / <L t ) tt * « ft ? *L . Io: QAV/Attt 20 

[ 0 0 8 3 ] 

cs 8 o>nm<Dr(%) 

01 7 tt . *f£BE©$8©fl5&©ff*«IC«3m7]Bl¥$#ltl (I EGT) t t Sr H B 
?ft 3 . *S*©»«C3»l)Tfc. P!Ay77i?#«i870-f <>7tt« ( A v 
77fi*U4#*IR*®ffittflfit**Z)ca;j. * . nS^-Zll»«JPSAy7 
7l9^©jE?l<!>aAtW*>J1-3ffli*!l*ft*l,7, t* A D R^IBIUtt. X 4 > G lb 

[ 0 0 8 4 ] 

AttttlUtt. .X ^ > C JIM R V r $ - V ;U D R V ttX£C»tf* ft 7 ft <* 7*. 1 ? © * * 30 

>c;i,MRc*!*u7aa®iBfii<?)»iiy^--cii'DR*)ia«9c»flfr*i?. 

MRfi&7*5-CJyDRtBinH'>f 4. 4oLttHb^?ttt^, BE I H W » 

A * 1 . a 4 y v jyMRtRt'-**? H u > f 4m<Dmm ( + t w 1 . 7$ 

-•dJi/DRt^t--^©Ki/>? 1 4, 4 a. m 9 m m twztn, W2 

/W1 IJ2/3WT. a*U<»1/Z*TCtt*r*ll. 
[ 0 0 8 5 ] 

XOCAMRCRSt? KU>?4PJCB, 7"-hi»^K5lCS*ft^«;^?7--l-« 
ffi6#iliy)&fc*l2. -75. ?:$--t2;i>DR<i>&-IC$:f£tZhU>7 : 4a.lCI*. $ 31 K 5 
a.ea*flfett*?y^-*II20#«iJ>£**lZ. fS-lffiZOttl^y 2 
IU*»K)C8!ilS&71l2. b#U. y5-lti20ttl$y7lffi1 2 7-ttS < . 40 

nec^sitiicJS&o-zejui. 

[ 0 0 8 6 ] 

*"5--e;bDR0Wt»<*ZCr*CJ: l K 7->*>i5ifi®HlU»BCflll7- n 
St-7il # ^ P2Ay7 7i?ICilAt?HL«)l9JC'>tI. ft r> 7 , I EGT© 
*->tf>0»fi?. PSAy77i9<!)lttl#tfi5< , C>;Sr??, te#>lJ±ftttl* 
It Jt U *. * * . * v ? > 7 ft tt t »3 C * ^ « C « Z . 

[ 0 0 8 7 ] 

01 8tt, *«W©89<9*l6©»JSC«J«*S¥ i iftRi (I EGT) t fv 1 1 1 0 

fc0»*C fir 1)7 £ , PfiAy7;H»!J4«7D-T/>7«i (Ar 50 
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7*»tt14tf*IRX©tt*tflfit*rZ)CfcZ. * . nl-X-ZH »^ PIity7 
7l?N©jE&®»AtW*jr*tt>ilJ:|llJl*U7. y^-CADR®hU>f<?)jSRr«f. 

T 0 0 8 8 ] 

CBi«tni/>f 4i9lTtD2tU. DZ-Dlttlum*±. lH<ttl. 
[ 0 0 8 9 3 

^OfiAMRClltl h 1/ > =f 4 ir-J-«*li5CS*tifett«?ir-|>* 
tt6»«tf)ii*ftj. - » , jr^-C*DR9»ClitUI/>f 4iCHt. «i!6 

t c2*nttts?r§-ii 2 o ^s^a* ti z . y $ -«& 2 0 i*x^ y * 1a 1 2 
fieciaisii:«ai;76 iii. 

[0090] 

*§--e^DR<s>Ki/>f4fc<s>srtx* ! <*zc*c*';, * - > * > ® »* 0 * » 

0«§HlC3rl)T. nS^-Xil tm PiAy77l?C5iAtSUL<5itfI'>t J. 
«t-»T. I EGT fl> ©ilS"*. PSAv77S?®tfltlStB*< , CV#?? : 20 

[ 0 0 9 1 ] 

(Si 0 9Xtfe®««) 

01 ? ft. *£BB©?g 1 0©£S6©PtSC#7«Afl¥*#fSa (IEGT) t * t * H 
H-?a I . *X» Jir II 7 t . PlAv77l?»f*4«7D-f / > '7tt , « ( A 

y77&ffil4#»IR*©&ffifl6t£*3)lCfc2. * Jfe . nl-X-Xl 1 # >5 P S A v 
7 ? 1 9 ^©jEfcOSIAtffMr ? WS'J*itV 0 7. y^-CitD Rfl) Fl/ >f Ot» C 
817. nl*<-7sfll*}ICPS!3RiHUl#ffi&7fl.I. 
[ 0 0 9 2 ] 

£ ft fc] IU , ^'f ^C^MRV?$-{!ADR Vli^SCBKtftTJi^, lo^-f 30 
?«^MRCttL -ZfttiL®?^- VJ\,T)R tt&m®£ MIX till . X 4 > V)\,MRJk&r 
^-CADRtSBtni/VH. 4cftl^l?ilrtliTBl;lrtttI. u 
» L , y^--t2;i/DR®^ClB«t?hU>f4c<?)SailC«UT. nl^-7i 1 P5C 
. ■? , 5-^^DRWC5Riiiti?cPS!3iaiUl2 1^EI5^ft?. PS3JiaiLl2lia 
. KU>f4c©**»^lumJH±. a*u <tt1. 5uni»K5*?c*?in7 
C»fl?7 4l Z . PS3RaiUS2 1tt.^J^t3:, ht/>f4c?IKlfe«, :<5h^f 
4c<<))S8PiuPS^«S!it^^>aAU < miESS-ri7j)*^cj:';ffm-ric-i:»f?? : 3 

[ 0 0 9 3 ] 

cC2itlfettS??5-fffi2 0 til . y^-ifiZOttl^vJiSl 2 

iclMtecKijarft^. u # u . y^-iffizotti^yj'iai 2 7 1* # < . ir-n 

ffi 6 Cl»fc)C&acU 7 J; II . 
[ 0 0 9 4 ] 

y$-UDR«)h^H.Ug»CPSaiUl2 1 tBfitlCKJi'K -?-> 
*>©»«9*W©«BIC*H7. n S * - X I 1 »"5PBAv7il9C»AtIia 
?lWtJ. «i7< I E GT V * - y 4 y ©if a?. P S A y 7 7 S ? <5lfltli 

* °J ffi c « 7 . p;n 
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C 0 0 9 5 ] 

(in 9ti<5i«) 

E 2 0 tt, *fgBB©3n 1<9Kfl5<?)ff*&C#3l7Jffl¥39#fft (IEGT) <5T1M 
7 1 h *mt®H-$)~i . 12 1 Bi2 0<5XX 1 -XXI fiCJB.-afcHHIH?*?. 
|20<i)VI - V IfiC&->feBrI]EII3:EI6B^<2>fc0*SZ. *SJ69PSSlC«l)7tt 
, Av77»«l4*JlilR*©fitft«t*t?. * * . ft*JHi£|IOC»iJ3f-l** 
fi6<5»ffltSifetIC, PS'X-Xi7^P§Ay77i?nBRfi3cS18tn 
-fyfl?»Kl«?tl?. Cip^yf*^, I EGT9{ l ->^ 7 <9$ffiC ft 

9 ffl IB . EPV. y - h •xs=y?fiHP;ti]lffiC<fc , ;ir-t- ■ I§ v ^lt£lt ^Ml 
Cfill7, P SA y 7 7 S 9 » S P St- X I 7 ^EJLtfcfflt ? fettCtt»*tl 3 . 10 
[0076] 

tft^lCtt. y^-i2JI/DRP5<i>PIAy77i?<!) * ffittJgiitlS 1 OCJ;>7Si8H 
3. PSAv77i?tt, I EGT<9ll»«3i«C*ll7tPS^-Zi7fi&l5y 

***E1 2 ciRtticSfiEr nr . 7 □ - t < y 7tt® eft z . y-Mffi 

6 tSt' h I/ 7 f v ^Iffi 1 2 flfJJTaiHJBC* C»*?tl. CCCftt^nl 

h 3IW U *tt 1 5 ffftftB 1 7t*>U7ieiS7ftI. 
[ 0 0 7 7 ] 

>T - K «ffi 6 <9«lfiPi5&'^ - K 3litt U*tt 1 5Cftl°]t2nS!/t'ftl2 3<?>ii#Ct3:. C 
ft#©mffilc;t©«E#£P;tI]7ft3fi). PS!<Z>&fel#^E7ft2. BP t . P S t - X 1 20 

©HSJJfcZfir-MlfflUMl 5tl»MHJ PSf t JiMOSFET ( ± & <9 7 
^y ft?) hiatal. 

[ 0 0 9 8 ] 

US, *tSJfe<?>JB«C»l)7tt. nS^ft!2 Sttfi^Stttill^nS^-Xil <5-» 
U # U . niAti28tt. n S^- Xi 1 < H , ?f HUX 

|iac«itZir-h«tt60li»C**fil*ZttiCtfU7. P it- Zl 7 1i P !A y 7 7 
I?*IBCrtfc*ZnSJl7-fttlKJ;U. ISPIf t UM08 FETIt. 7*- 

h mffi 6 QKsff^^t E»mffi* U 7 168 3 fc^> nS/Vftl2SK. $r-j-3l 

UUI&1 5C«»L7l»tUSItSll. 30 

[00??] 

**16<9»«C«J I EGTCitltt. * - 7 7 <!>ififfi©*«0HIH . BP * . 7* - h ■ 
X3=y*ffHP;to^J± (C<9lBia?tt£lCR©«S) C «*: 'J 7* — I- - l^y^ttir] 
IIH C ft I) 7 . Plf f HM08FETtll;7PIAv77l?#« PS^-7l7 

cjEJi#$ai7ft2. u^fc^. 9 - y x y 9 hi c» 117 , p s a y 7 7 

s?wcs«7ftz<?>jEJi<?>«#€3«?ftz. ^©sss. 01 5 (t) t*»L7«^*. 

J;7C, ^^-fflfflCftitJoLV/flLtWJeS^tt'K ^ 7 - 88 El # 3S3H5 7 ft . 9-7* 

7 < 2 Z . 
[0100] 

«,7, *SJ6©»*c:flk2 I EGTICitltt, '6^7«S^ttttJt}|Ufef*, Si * 40 
7-fyf >7lfttiJC^»5I^CftZ. C:7, IEGTQ?-7#7C3yitZ=ll/ 
7 ? ■X$y*H©*JE«ft* (dV/At) tt^JHb 7 ft . : 9cL V/Attty- 

[01 01] 

(SI 1 2 <0 % m <D Yi ss ) 

B2 ZIJ, *5gBa<£>!Sl 2<5?IJS<5»tSlC«2«;t>ffl¥$#f?t (I EGT) ©TIM 
7 r 7f-tmt07-ift2.EI23l3;SI22<?>XXIII -XXIII JS C ;8 -> It E 13 
7- ifo 3 . 022OVI-V[aci8-5feBiiatt06SISiDt(5^?. *S^©BSSlC 
3ill7t, Ay77»«1 4tflRX0lCtflt*tJ. * > PI1-Z17 VP'fiA 
y77il?VtS}R«)IC83SET3X^yf*^^. 7 1/ - ? 8©^- Uttt * t I P S 50 



(22) 
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f tHM08FET#?«?. 
[01 02] 

iftttci*-. t- hitte tat'h u >f 4fi&i§ y 1 2 »mt fssac- * 

7ii. K 1/ > f 4 9*Kr©miC h 1/ > f 4 9+l?n S/rfcS 2 4#Ei&7ti 1 . n 
SrtftI 2 4 0±ICI*. «ttd)!r-H«n»«*lz6tM,7Bftni. CftC 
ct 1 ). PS'\-^i7)iPIAy77i?^SC, nSA4IZ4tf t**«*U 
floir-l-iffi2 7tl»iaVt7Pi!f rnMOSFET -f y f 

#WjS7-ft 7 . 
[0103] 

*XS6 <9»* C« I I E G T IC ft I) 7 6 . * - > > 9»S 0 *« <& IB H C * l» 7 , PS 10 
f f *AM0 8FETtiU7PSAy7»I?»« Pl*{-7l7CUL»lllll74lJ 

[0104] 

(in Qnm<<)M%) 

02413:. * 36 « © » 1 3 9XK9RScft21^ffi¥«#Sli (IEGT) t * * * H 
*XK9iNlK, 3S17JISS1 2 9 X ffi <?> 9 $ R flj Cl t J t <0 7 . 02 
4tt060/Tv©BftfflC?3j©tIBft(iY;Tvt. 
[0105] 

1 ft C I* . *5-«JlDR©Pfi/Cv77l9*HCnSl28tf»ja?*tlZ. nil 20 

?»«7<t, ^lx5y^i8VXMfi$IC[QlbI#^^^^. c<^)^|^ElcJ: , ;. iegt<4> 

Sa?0C7#SiC«3. * * . PSAy77i?9*j5lSfittt«IU7Ay77li 
St 1 4 t t 7 C I* . nfil28t/t-v77»«t1 4©«tMB*7fe0>C*!IB> 

[0106] 

(» 1 4 ®x»©jk*) 

ana, *£«®Bi49Xft9KSi?ft7«ftffi¥«ttitttiitr*iin?fc7. a 

2 7 0 * © *□ < , aiffl<5nS^-7i3 1 0-751CR, ft*tt»»iS<0P£l]|/?* 
S33»E»r*l7. «35r . nS^-7S3 1 ^PI:i/7^l3 3*<9li|ICS*ft;t»$ 30 
I9nlity77ltsin:yi?u. ni!^-7J3ici)^75roct3:. nSV 

7^3 IMC. **>C^MR**§-«Jl,DR>£tBH*7*>Cl«IWtftW7«»<S> 
1-l/>f34»P)55 , 7ft3. 
[01 07] 

/OC^MRWT-nS^-ZlS 1 <3>*Binc. n § ^ - 7 f 3 1 J; n ^ttlSIS (9 
SunlA')7iS 2ffifT7ft^ nSAU7l3 2±ICt*Pl^-7l3 7 #EIS7 
ill. Pffi^-7*37®*inciinI!l.§v*Ji3 8aif»;R:rti7. ? Ss - -G h D R 
n?nS!t-7l81±CI*PHy-rA->l3?»fB»7tLl. PfX-7i37VP 
S^^A-?I3 ?)Ittffl^lH7»KtJCVt?Hb. ttl0PiltH/)' 
?34lC<fcU#SJ73CVIC < £ l jF*E5i1-3::V£7^2. 40 
[0108] 

Pl3l^?>l8!)C>>ntlJ:?CC9lC3l/? 9**6 4 1 #ES7tl 7 . P 
i^-Xl3 7S&nil$y ^13 Bn>nhtU?CCftf^lci§y ?1 
ffi4 2#E&7tl7. £ ft . I5y^iS42n>m-tIfei]), pg^-713 7 

n c a * *& ft a s o p i □ > ■? 7 i- s t »sr l 7 e * 11 . 

[01 09] 

ffilX<9hl/>f34<i)?t7. ^OnMRC»8UH/>f 34WC. 7" - h *g It 

H3 5 ? a * *i * «: « ■? ir - k *a s B»«tta*ii.7. **>-e7UMR** , 5--e/i,D 

R*tf££CEt7*lI»fttt. 47<i)H/>f 3 4 9^^C3C7 , -S115 3 6 #E» 7 

tl 7 . 7-- h fiffi 3 6 I* . nS^-713 1 V nil§ y ? Ji 3 8 ^ i: J; 'J «t life P S 50 
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*(-Z§3 7©SP#IC. !T-ha*I85tAU7«fltZ. 
[0110] 

3 8 t n 1 ^ - 7 I 3 1 c«*ttC«^Z**£All0nS!f-r**MO8FET*# 
ftttll. - » . j , $--G^DRnctt, CQHSnSf fHM08FETtt»fJ? 
tlft I) . 

CO 1 1 1 ] 

BZ7B«i?IAl**#!II?R. nSA'J7f3 2<Z>**5»«£^> f- U > f 3 4 <«> 

C *l I* . nSA'JJlS 2<i)AU7»I^/'f >C^MR#§5Jt 3IHt;lI 10 
BC* 1 ;. IS v ?m*S4 ' Z ^ © jE JL «D * ffl iJf W R r *L . CtlC<fc'J, nlIS»?S3 

[0112] 

y^-fiJtDRBOPiy-f A->i8 9 ± C * * A - * «tt 4 3 Eft * H Z . ¥ 4 R 

- ?mffi4 3l*S5I3*3-44t/H,TX$y ?1&4 2 C € S ttl IC ? ft Z . S » * * 

4 4 9* y-Fittl^y ?tt54 2ClSfflC8ltrft, 7 / - Kflltty -( A - 9 lli 

4 3 c«»r ft Z . 

[0113] 

028 ( a. ) . (fc) « . 02 70/Tv0l#ffl¥$#^Ea>fi)fft/Tv-r0-?&Z. ft ft . 
HJi5«?44tt l Ol-f-Oig (fiJ^^O. 7V)J».±©«tt;trPS$ |, 'fA-*f3 9 20 
IC»Z*531»SftZJ;?IC!a5£?ftZ. ?->#7n#n:g5j5* : 3-44#$;I»5&VftZ 

* . SJil3!l : 3-44taU-?r5y^«ffi4 ZMH.*»i?ft?. 
[01 14] 

028 ( a. ) 0 /Tv © *0 < . > 1* « ? I* . nlA'J7l8 2CJ;'J PS^-XiS 7M9 
jEiL©»ail&filttS<«Z. PSy^A-^i^lttttfiUfeU), SJI«^44 

$ - -e a> i* . iEGT©y$--c*vHD«i*tefe«jr. c e> <y> . n s a 'j 7 s <?> a 

y7»»^ffttT. fSt©tf>}&t/i#;MllC'&M?ftZ. 
[ 0 1 1. 5 ] 

- H . 028 ( i> ) H * <S> *□ < . ?->^7*CttPiy^A-?i3 ? ©ltt»lSU 30 
. »S**4 4.* C <9£d», nlt-7i S 1 # >5 P >1 8 
9t£l£l,-ZX3;y?lffi4 2^jEJl#$fli?ftZ. C<5>». nl A !/ 71 8 Z <JIJLC 

*J t Z iS i> & tfi C <fc V . nSiS y^i3 8t§t^O«*C$tiU}L<9itt, PS 

[0116] 

*fenSA'J7l3 2IC £ fcZiJ»K>ftfl)£*UT. nSlSy^i3 80lT*»*lZjE 
Jl*»# I EGT . C8TBT. 9" 4 A - 9 © * T * Jt« U T £X T a Z . CHIC 
<fc'K 173ffl¥9ft^i(i)7 y f 7 v 7-ii^iiJOU . jg Ht B § .. % « 3®*& fc) 1 # (Si ± * 40 

* • 

[0117] 
C 95 1 5 

02913:. * 5S 88 © * 1 50flJfc0»f&C«ZS7Jfll¥iS#iSfit*t»rffl0-?ftZ. * 
K»©»*C»ll7tt. 0270/Tv©S5t*^44^ i t0-ffl-?iP)Zr'f^-h"45#^ 
ft 2 . 

[01 1 8 ] 

*#«Ctt. nSlSy^!38, hU>f34W©ISg^l3 5. SC*PSr^A-9i 
3 9 ±C , PS7/-h , l48&&fnI»y-h'i47t*tI¥*#it»fEiattl?. 
PB7;-Fl4 8lt*'U->li4JC3>>9H, nil / - F S4 7 KI5 v 50 
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?1(54 2 CD>?nt J. c^SSItt. X<DJ;Ttt'£*?»«rz;;*tf-**Z. 
[011?] 

Jfc r . ns ( « n a p a ) 9^iis6^tK-7-rftfe#iiss-y , ;D>ts*sq)^iiccvD 

SV<?>fi£-?tl£* 7 . Ill t %Z 7 Siffici* , Pi (luuinS) <D*m®t47Sy 
aA«, & & U t ? . a IC , y^A-5Ui4 3SM§y 91114 2t, J ^P57 

y-h , S4 6JJ&nijy-Fi4 7i:D>9nt ujcr^rz. 

[01203 

(95 1 6 ) 
[01213 

3?±C*g»Sg4 8#E3&?tl7. i&g&Jg 4 8 ± C . P !?; - Fi4 6Ji&nI* y- 
K 14 7 t*n *3t#«yE»rtLl . PB7/-Fl46tt* , 'fA->M43C3 

> * ? i- u . nSjy-Fi47itisy^ii42c:>^ntj. c e> is s c n 

[01 223 

(S 1 7 0X>0«1) 

03 1 ft . * £ BJJ © «g 1 79XMO»Ccft7VAffi¥«^ilBtmtffBIH?ft7. * 20 

UTtt. HE7HS9lj|*?4 4H7«in* , U-F4 5*. S 
WiOZm IClSBfit *l 7 . 
[01233 

Aft^Ctt, nSl§y^i3 8, 8 4N'9lli8S', 5& P S5 1 -( A - 9 i 

3 ? ±C, .Pfi7/-Fl4 6jR&n9*y-'Fl4 7t*TZ**fti*Eft?tl3. 
r^-9iffi4 3tttlttl, «o7, Pa7/-Fi46ttPS* , ^A->li?C 
□ > ? ? h 0 . nS*y-Fl4 7ttl^ **I84ZC3>J ntJ. C <9 £ I c ,£ 

[01243 

(95 1 8 ©SIS ©BIS) 30 
0 3 2 13; > ^ f§ eg es> SB 1 8©£S6<9P$ICliU*#E¥£#2ftt/TvTBftlE?;fc3. * 
X*0»«Ctfl»7l*. J , ^A-JllS48U$yMtt42V», C ll» * C 
aitJPSyt UM0 8FETBOtrtU78l7ft?. Plf * UM08FET 

[01253 

ffi^mc^TL (ir-h!S3 6<5ltt<i)$ft) . JJT * © X <9 « C 5 I V . PSf t 
HMO8FET50»f*itt!l)!S!]. IJl#nl*<-Zg3 1#>4PS!r 

[ 0 1 2 6 3 40 
Plf t HM08FET5 0 <9S£»Sffit , 3L#&<?>>r- Mffi 3 6 ^aarttlCV 

c*v, in^^ius'j, ^yttS?ps^a-?)i3?<9Hiffi&b7ti 

JL<5l#Wt»±*7C*tf-?*7. M08FET«C*M>lff»8ll*JD, 9 

[01273 
(11 

0 3 3 15. ^ f£ 93 £5> 55 1 9®XM0»«Cff3«aJB¥«ftltt?jtrttHB?ft7. * 
X*©»*C*U?tt. 03 2Ef®Pif r ?JbM08FET5 0H7i«nMO 
8 F E T 5 1 A* 0 W IC^tf? ft 7 . 

[ 0 1 2 8 3 50 



JP 2004 1531 IE A 20O4.5.27 



£ # C tt . PI^Wy<-'?S3 9<5^BlP3C. H/ > f 3 4 CS I 7 n lOil 5 2 » 
W flf 7 ft ? . H C . nlAfei5Z®*00P3CPS«|6lS5 3»^E£tllZ. nSftfeS 

5 Z&CfPS*Jfof5 31*. X§v**tt42©-#ffl«J8***?ftJA";lO*tt54C 
□ y 9 0 V * 1 . Pi?t HM08FET51IJ. ni^ftl 5 2 t f f Hi«H 

7 « E U , P I! *} ft S 5 8 1&Pa* , ^A-?l8?©-9t-««y-7/Fl'0)( 

1 Tttffl U . ir-K«JI«35t/VUT/VfeS5ZC«lt0t?!r - Hffi 3 6 © 8P » t ffi 

liffiUTSit?. c<jHIcj:iik, i§y>«i?)Ka»iitiintn:^? 
?= * . 

C01 2 9] 

(«B2 0<9Slfc<Z>r*«) 10 
0 3 4 1*. **W®»209*JI©»*C*?»*[S¥»ttRit«tBrBH?»>I. * 
£}fe<i>BSlCftl>7tt. 13 ZB«9PSf t UM08FETS 0H7«ltJMO 

8 F E T 5 5 «f * tt 5> * 1 ± C ff* Si! ? il 3 . 
C01 30] 

AftffiCI*. PSf t ?AM08FET5 5<5iS6»lffi5 6#. n!l^»>l88. K 
U > f 3 4 . J£Z#PS* , <r/C-*l3?±C««B5 7trtL7EartlZ. SEfbllS 5 

6 l*!r- h ^ffi 3 6 >£-#fic»fl??ti. ir- hia3 6illi5 6 ^ttffirlT^P© 
»ttt*«tJ. K»ilffi5 6±lUI*. PBf r UM08FET56©-«0P1X- 
Z/FM>IB1. 6 2. &&f + *^««*«Inl^-X!6 3t*?-Z¥*#I 

. *g*tH5 8t/l-b7E!&?tl2. -««Piy-7/Fl/Ol8 1 , 6 2 I* . * <f 20 
A - 1 mffi 4 3 fk X/ X 5 y 9 mffl 4 2 C * « □ > * 0 V t J . 
[01 31] 

@34E/fv<9HIlC^ftl3r. Hl«»?DCXtfJlHV«2B8 2Hffi®Rl*JtttU7 
. PSf tHM08FETfl>UniHffO8»JCSl^«I. U # b , C <9 ?$ S 7 ft 

[01 32] 

(352 1 <<> £ IS 9 » « ) 

03 5 (ol) ~ (c) « . * fg d <9 -8 2 1 ®SJ6©WtBC*?**ffl¥»#R<!)Ktt5!ja 
tMCfttlllTli7. C 9 8 it £ £ I* . H27752H34Bm©»l. (*1 4735» 

2 0 <9SSli6<?>ff*«) <9UrilC «fflt I Z! YV** J . 30 
[0133] 

fcf, KJtnnc. nli$^188C««tZMClSSSUJ: 

7 C . a»fl>PS* , 4'A-*l8?tiRIRCJ: , ;»fl?T3 (S3 5 (ol) ) . *nmo>K 
S Cftll 7tt . §PI^'f A-?I3 84J; , n*<9UTC**l7 
I) J . b»U, 0Z70/Tv<9PI!F^A-$'l3 9C!>«i;'?S>Sl>g*rzCVe7? : Z. 

[0134] 

»C.a»©Pfi*'fA-**3?ll]-?, nlA')7l3 2, PI^-Zl3 7, nil 
$y ?S3 8C^§U7^«i^<i)^>aAtfi?. » C . BRltfiU. * # > » A 7 
Hfe*«»0KJRJ£»Eftfl;tfil). nSA'J7i3 2. PIt-XS37. nll$v 
*i88t»«r? (035 (fc) ) . £ IC , PI7^A-^l3nPS^-7i37 40 
*t»it7J:7C. © I- U > f 3 4 t »« t ? . » C . § H/ > f 3 4MC^- US 
Hli3 5/iZ#ir-l-«tt8 6t«»»arz (035 (c) ) . 
[0135] 

C<Z>££lC<fctlt*. PS^-Zl37*PI!* , 'fA-*S3 9*#S'JlCF*S)?7*l. « tt C 

hi/>f34c«fc , ;*»Jt-ii?. PS^-xi3 7©^«i»aistasiUTi | j 

[01 36] 

13 6 (cl) ~ (<£) «. **«©»2 2®*tt®W«C*7«affl¥*ftR<5Kiiaa5 
tMcwtmiBH?*?. C <Z> S it £ )£ ft . 0277510340 5* ©Hi ( * 1 471195 50 



(26) 
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[0 2 3 Col) . ( i ) 13; . X » C £ 'J » H ft . Jtttfll 1 0 I E G T & ?> ft 1 9 % 1& 9 
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